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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-2, 4, and 6 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claims 1-2, 4, and 6 require that the process be carried out by "thermally 
processing" a molybdic acid salt and a modifier. However, "thermally processing" 
is not defined, and it is not clear what temperature is sufficient for "thermally 
processing". In the rejections set forth below, the examiner has considered 
temperatures above room temperature to be sufficient for "thermally processing". 

Claim Rejections - 35 USC § 103 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Devries (US Pat. No. 4,283,295) in view of Brewer (US PG Pub. No. 
2004/0259945). 

In column 2 lines 3-7, Devries discloses lubricant additives prepared by 
combining ammonium tetrathiomolybdate, a polar promoter, and a nitrogen- 
containing compound. The ammonium tetrathiomolybdate meets the limitations 
of the salt of thiomolybdic acid of claim 1 . In column 2 line 51 , Devries discloses 
that the nitrogen-containing compound can be a succinimide, and from column 2 
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line 64 through column 3 line 21 discloses that the nitrogen-containing compound 
can be a succinimide meeting the limitation of that recited in claim 1 . In Example 
1 (column 6 lines 38-57), Devries discloses that the tetrathiomolybdate and the 
succinimide are reacted at 155° C. The reaction of the tetrathiomolybdate and the 
succinimide therefore meets the limitations of the thermal processing of the 
thiomolybdic acid salt with the second modifier of claims 1 and 3. Devries does 
not disclose the further addition of a tetraalkylammonium first modifier to the 
obtained mixture. 

Brewer, in paragraphs 25, 94, 169-172, and Figure 4, teaches that 
tetraalkylammonium tetrathiomolybdate, such as tetrapropylammonium 
tetrathiomolybdate, has increased stability in comparison to ammonium 
tetrathiomolybdate. Therefore, it would have been obvious to one of ordinary skill 
in the art to futher add a tetrallkylammonium salt modifier to the product of the 
tetrathiomolybdate and succinimide of Devries in order to convert the remaining 
tetrathiomolybdate species to the more stable tetraalkylammonium compounds. 

4. Claims 1-3 and 5 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Singerman (U.S. Pat. No. 4,400,282) in view of Anglin (U.S. 
Pat. No. 4,343,746). 

In column 1 lines 13-17, Singerman discloses lubricating oils comprising a 
minor amount of a tetrahydrocarbyl thiomolybdate. In column 2 lines 15-29 
Singerman discloses suitable tetrahydrocarbyl thiomolybdates, some of which 
meet contain tetrahydrocarbyl groups within the scope of the first modifier of 
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claim 1, such as hexdecyltrimethylammonium. In example 1 (column 5 lines 35- 
56), Singerman discloses that the tetrahydrocarbyl thiomolybdates are formed by 
reacting an alkali metal molybdic acid salt with a tetraalkylammonium salt, as in 
the first step of claim 1 . In example 3 (column 6 lines 7-37), Singerman discloses 
that the tetrahydrocarbyl thiomolybdates are combined with a succinimide 
dispersant, meeting the limitations of adding the second modifier of claim 1 . From 
column 4 line 67 through column 5 line 2, Singerman discloses that the alkali 
metal thiomolybdates are prepared from a alkali metal molybdate and hydrogen 
sulfide, meeting the limitations of the molybdic acid salts and sulfur donor of 
claim 2. The differences between Singerman and the currently presented claims 
are: 

i) Singerman does not disclose a sodium or ammonium thiomolybdate 
reactant. 

ii) Singerman does not disclose thermally processing the thiomolybdate 
with the tetraalkylammonium modifier. 

With respect to i), Anglin teaches in column 2 lines 23-29 that sodium and 
ammonium thiomolybdates, as recited in claim 1, are suitable starting materials 
for forming tetrahydrocarbyl thiomolybdates. 

With respect to ii), Anglin teaches in column 3 lines 23-26 that 
temperature is not a critical factor in the reaction. It is therefore the examiner's 
position that the reaction can include thermal processing, as recited in claim 1 . 
As Anglin teaches in column 3 lines 46-49 that the products are stable up to 170- 
200° C, the reaction could be carried out at temperatures meeting the limitations 
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of claim 3 and 5. While Anglin discloses that it is "convenient" to carry out the 
reaction at room temperature, this does not constitute a teaching away from 
performing the reaction at elevated temperature. 

It would have been obvious to one of ordinary skill in the art to form the 
tetrahydrocarbyl thiomolybdates of Singerman from sodium and ammonium 
thiomolybdates, as taught by Anglin, as Anglin teaches that they are equally 
suitable starting materials. It would have been obvious to perform the reaction 
with thermal processing, as Anglin teaches that the temperature of the reaction is 
not critical, and a higher temperature would lead to a faster reaction. 

5. Claims 4 and 6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Singerman in view of Anglin as applied to claims 1 -3 and 5 above, and 
further in view of Pan (U.S. Pat. No. 4,588,829). 

The discussion of Singerman and Anglin in paragraph 4 above is 
incorporated here by reference. Singerman and Anglin disclose a method 
meeting the limitations of claims 1-2, but do not disclose the polar solvents 
recited in claims 4 and 6. 

From column 3 line 66 through column 4 line 10, Pan discloses the 
conversion of ammonium thiomolybdate to tetrahydrocarbyl thiomolybdates in 
methanol, meeting the limitations of the solvent of claims 4 and 6. 

It would have been obvious to one of ordinary skill in the art to use the 
methanol of Pan as the solvent, in order to avoid using the complex two-phase 
mixture of Singerman and Anglin. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to James Goloboy whose telephone number is 
(571)272-2476. The examiner can normally be reached on M-F 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Glenn Caldarola can be reached on 571-272-1444. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

JCG /Glenn A Caldarola/ 

Acting SPE of Art Unit 1797 



